A cute aortic dissection (AAD) is potentially fatal. If left untreated, AAD has a mortality rate as high as 1% per hour during the first 48 hours after onset of symptoms. [1] [2] [3] [4] Its estimated incidence is rare, ranging from 5 to 30 cases per million people per year. [5] [6] [7] [8] However, the diagnosis of AAD has been missed on initial evaluation in up to 38% of patients, and the diagnosis has been first established at postmortem examination in up to 28% of patients. 5, 7, 8 Although acute onset of severe chest or back pain is the most common presenting symptom, some patients with AAD do not present initially with typical chest or back pain. Therefore, it is important to recognize patients who have painless AAD and provide appropriate treatment without delay. To our knowledge, no systematic study of painless AAD has been performed except for sporadic case reports. [9] [10] [11] [12] The aim of the current study was to assess the clinical characteristics and outcomes of patients with painless AAD listed in the International Registry of Acute Aortic Dissection database. 8 
PATIENTS AND METHODS
Because the number of patients with AAD evaluated at any one hospital is small, the International Registry of Acute Aortic Dissection was established in 1996 to assess the presentation, management, and outcomes among a large number of patients with AAD in the modern era. The diagnosis of AAD was based on imaging studies, direct visualization at surgery, or postmortem examination, and patients' hospital records were reviewed. 8 Between 1997 and 2001, a total of 1009 patients who had a diagnosis of AAD were identified from 18 tertiary care medical centers in North America, Europe, and Asia (Appendix). From a review of the medical charts, we excluded 32 patients who had iatrogenic AAD due to cardiac surgery or catheterization in which painless dissection may have occurred as a result of anesthesia or analgesia. Type A dissection was defined as any dissection involving the ascending aorta or the arch (proximal to the left subclavian artery), and type B dissection was defined as dissection limited to the descending aorta. 13 To be enrolled in the registry, patients were required to have acute dissection, defined as patient presentation within 14 days of onset of symptoms. 7 All patients gave informed consent, and the study, conducted from 1997 to 2001, was approved by the institutional review board at each center.
A standard questionnaire was used to collect data, including information on patient demographics, history, clinFor personal use. Mass reproduce only with permission from Mayo Clinic Proceedings. ical presentations, imaging study results, and in-hospital management and outcome. Completed data entry forms were forwarded to the registry coordinating center. All cases and denominators reflect only reported cases, and missing data were not defaulted to negative. Differences in clinical features between the patients with painless AAD (group 1) and those with painful AAD (group 2) were compared by using the χ 2 test and t test; P<.05 was considered statistically significant. Continuous variables were expressed as mean ± SD.
RESULTS

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
Among 977 patients with AAD in the registry, 63 (6.4%) were identified as having no pain (group 1) and 914 (93.6%) as having pain (group 2). Patients in group 1 were older than those in group 2 (mean ± SD age, 66.6±13.3 years vs 61.9±14.1 years; P=.01) ( Table 1 ). There were no sex differences between the 2 groups. A larger proportion of group 1 patients had diabetes mellitus (10.2% vs 4.0%; P=.04), aortic aneurysm (29.5% vs 13.1%; P<.001), or previous cardiovascular surgery, including aortic or mitral valve surgery, coronary artery bypass graft surgery, or other surgery of the aorta (48.1% vs 19.7%; P<.001) ( Table 1) .
PRESENTATION
The frequency of type A dissection was higher in group 1 (74.6% vs 60.9%; P=.03) ( Table 1) . Syncope (33.9% vs 11.7%; P<.001), stroke (11.3% vs 4.7%; P=.03), and congestive heart failure (19.7% vs 3.9%; P<.001) were more common at initial presentation in group 1 (Table 1) . Hypertension was less common in group 1 (33.9% vs 48.2%; P=.04) ( Table 1) . Mediastinal widening was less frequent (40.0% vs 61.9%; P=.002), and pleural effusion on admission chest radiography was more frequent in group 1 (30.0% vs 17.7%; P=.03) ( Table 2 ). Information on the duration between symptom onset and diagnosis was available for 736 (80.5%) of the patients in group 2 and for 32 (50.8%) of the patients in group 1 (P<.001). The median interval from symptom onset to diagnosis was 29 hours in group 1 and 10 hours in group 2 (P=.01).
IMAGING TESTS
The most frequently performed diagnostic imaging tests among the entire patient cohort were computed tomography and transesophageal echocardiography. The mean ± SD number of imaging tests needed to establish a diagnosis was similar in both groups (group 1, 1.75±0.69 tests; group 2, 1.90±0.77 tests) ( Table 2 ). As the initial imaging test, computed tomography was performed more frequently for group 2, but transesophageal echocardiography and computed tomography were equally selected for group 1 (P<.001) ( Table 2 ). According to the imaging results, there was no statistically significant difference between the 2 groups in the prevalence of branch vessel involvement, intramural hematoma, or complications such as pericardial effusion, periaortic hematoma, aortic regurgitation, or compromise of a coronary artery (Table 2) . OUTCOME Treatment did not differ between the 2 groups (Table 3) . However, overall in-hospital mortality was higher in group 1 (33.3% vs 23.2%; P=.05) ( Table 3) . This difference was due to the higher mortality in group 1 patients who had type B dissection (43.8% vs 10.4%; P<.001) ( Table 3) . Among patients with type B dissection, 3 (18.8%) of 16 in group 1 and 21 (5.9%) of 357 in group 2 had aortic rupture (P=.04) ( Table 3 ). For other in-hospital complications, there were no statistically significant differences between the 2 groups (Table 3) .
DISCUSSION
More than 200 years ago, the description of AAD stated that patients typically present with sudden, severe midline
For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings. chest, back, or abdominal pain, characterized as sharp, ripping, tearing, or knifelike. 8, 14 However, 5% to 15% of patients with AAD do not report typical pain. 7, 8 For these patients, the diagnosis of AAD may not be considered initially, and the clinical course may be different from the usual course in patients with AAD. In the current study, the prevalence of painless AAD was 6.4%, similar to the prevalence in previous reports, 7, 8 and the clinical outcome of patients with painless AAD was less favorable than that of patients with painful AAD.
Several potential explanations have been offered as reasons for the absence of pain, but the exact mechanism is unclear. Slow or gradual dissection with less wall stretching may not cause pain, 15, 16 and sparing of the adventitial layer, the site of aortic innervation, may result in painless dissection. 15, 17 Patient presentation and AAD progression may also be different from the usual course of the disease if there was a preexisting pathologic lesion in the aorta. In patients who have an aortic aneurysm or who have had cardiovascular surgery, the aortic wall may have been damaged by progression of the disease or by aortic cannulation or clamping, causing a change in the patient's ability to sense pain due to a dissection. In our study, the prevalence of painless presentation was higher in such patients. Silent myocardial infarction occurs more frequently in diabetic patients and elderly patients. 18, 19 Similarly, painless AAD may be expected to occur more frequently in diabetic or older patients by the same mechanism. Perhaps this represents degeneration or denervation of periaortic pain receptors. Cerebral insult due to ischemic stroke or syncope may lead to attenuation of pain perception.
POSSIBILITY OF DIAGNOSTIC DELAY
The duration from symptom onset to confirmative diagnosis was significantly different between the 2 groups. Because the distribution of duration did not show normal distribution by the Kolmorogov-Smirnov test (P<.001), we analyzed the data with the nonparametric test, MannWhitney test. The 19 hours' delay in diagnosis of AAD may be in part responsible for the higher mortality observed in patients without pain.
PRESENTATION OF PAINLESS DISSECTION
Among patients who presented without pain, the prevalence of type A dissection was higher. This is probably related to the fact that a larger proportion of patients with painless AAD presented with syncope, stroke, or congestive heart failure, all of which occur more frequently in type A than type B dissection. 20 It is difficult to explain why mediastinal widening on chest radiographs was less common in patients with painless AAD. With typical chest pain, mediastinal widening is an important sign of AAD in the emergency department.
21 If AAD was not suspected when the chest radiographs were interpreted, the mediastinum may have been scrutinized less intensively, but we could not draw a conclusion based on patients' records in this database.
Pleural effusion in AAD is usually due to an inflammatory response 22 and to rupture of the aorta into the pleural space. 23 Pleural effusion is apparent on computed tomography a mean of 4.5 days after onset of AAD. 24 Therefore, the diagnostic delay may account for a more frequent development of pleural effusion in patients without pain, which may also explain the higher frequency of low voltage on electrocardiograms in that group. Transesophageal echocardiography was used more frequently in patients with painless AAD, which suggests that other cardiovascular conditions were suspected initially. 25 
COMPLICATIONS AND MORTALITY
Although there were no differences in the pattern of the involved branch vessels, complications, and form of treatment between the 2 groups, in-hospital mortality was higher among patients without pain, especially those with type B dissection. The higher prevalence of aortic rupture, which may have been caused by delayed diagnosis, would be the most plausible mechanism for higher mortality among patients without pain who had type B dissection.
STUDY LIMITATION
The limitation of this study is that the registry data are based on a review of patients' medical records and not of actual imaging data. Numerous physicians at the participating medical centers were involved in the care of study patients and the interpretation of the tests. However, all the participating centers are tertiary care centers, and the data reflect actual clinical practice for this patient population. The true incidence of painless dissection may be even higher because many of the patients with painless dissection may have died without the diagnosis and thus would not have been enrolled in the registry.
CONCLUSION
Acute aortic dissection is rare but potentially fatal. Diagnosis of AAD is not difficult with the available imaging techniques when patients present with typical symptoms, including chest or back pain. However, some patients with AAD present with symptoms other than pain. Diabetes and previous aortic disease or injury may be responsible for painless AAD. When patients do not have typical pain, AAD may not be considered initially in the differential diagnosis, which delays diagnosis. Delayed diagnosis of painless AAD is probably responsible for the increased inhospital mortality, especially with type B dissection because of the increased risk of aortic rupture. Clinicians should remember this atypical presentation of AAD, especially with symptoms of syncope, congestive heart failure, or stroke, to improve their ability to establish the correct diagnosis and to improve the clinical outcome.
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